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(54) Integrated pump and tappet unit in a fuel feeding system 

(57) An integrated pump and tappet unit for a fuel 
feeding system of an internal combustion engine, espe- 
cially a large diesel engine. The unit comprises a body 
part (1) enclosing a tappet member (2), whose axial 
movement is governed by movement of a cam shaft, 
and a piston member (8) operationally connected to the 
tappet member and which is arranged to pump fuel un- 
der high pressure from the fuel chamber (11 ) in the body 
part (1 ) either directly or through a pressure accumulator 
means into one or more cylinders of the engine. The 
body part ( 1 ) is a single member housing both the tappet 
member (2) and the fuel chamber (11). The tappet mem- 
ber (2) and the piston member (8) are connected to each 
other by means of a tappet arm (7), which is sealed to 
a flange member (17) fixed to the body part (1 ), so that 
fuel from the fuel chamber (1 1 ) is prevented from coming 
into contact with the tappet member (2). 
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Description 



[0001] This invention relates to fuel pumps for internal 
combustion engines of the type comprising an integrat- 
ed pump and tappet unit. In particular, though not exclu- 
sively, the invention relates to fuel pumps for large diesel 
engines for use as main propulsion or auxiliary engines 
for ships or for power plants for production of heat and/ 
or electricity. 

[0002] In order to ensure injection of fuel at the correct 
point of the working cycle of the cylinder accurate timing 
is required, and this is normally achieved by means of 
a tappet member whose movement is determined by a 
rotating cam shaft. In so-called "common pressure" or 
"common rail" systems such phasing is not necessary, 
but even so tappets are often used. Conventionally, the 
pump and tappet are arranged as entirely separate 
units, which has the advantage that fuel (for example 
heavy oil as utilized in modern engines) cannot enter 
Ihe lappet unit, and is therefore prevented from mixing 
with and degrading the lubrication oil therein. However, 
the use of separate units increases manufacturing costs 
and bulk. 

[0003] In alternative pump units the pump and tappet 
arc connected to each other, which makes the construc- 
tion simpler and decreases manufacturing costs. In this 
arrangement, however, there is a risk that the tappet lu- 
brication will become contaminated with fuel from the 
pump, thus adversely affecting the quality and circula- 
tion of lubricant. This may result in the pump and the 
tappet becoming stuck : and at its worst this can have 
damaging knock-on effects, for example damage to 
crank shaft bearings. 

[0004] The invention seeks to overcome these disad- 
vantages and to provide an improved pump and tappet 
unit which can achieve the advantages of integration 
whilst avoiding the problems associated with existing in- 
tegral arrangements. 

[0005] The invention provides integrated pump and 
tappet units as defined in claim 1 and its subsidiary 
claims. In accordance with the invention the body part 
is constructed as an integral piece and the tappet mem- 
ber and the piston member are connected to each other 
by means of a tappet arm which is sealed to a flange 
member fixed to the body part so that fuel from the fuel 
chamber is prevented from entering the portion of the 
body housing ihe tappet. Such a one-piece construction 
represents a simple and cost effective solution to the 
problems identified above. 

[0006] The flange member is desirably provided with 
a duct for supplying lubrication oil to a lubricator groove 
adjacent the tappet arm. By further providing the flange 
member with a scaling ring, located between the lubri- 
cator groove and the fuel chamber, mixing of fuel and 
lubrication oil may be prevented. The body part may fur- 
ther include a chamber located between the flange 
member and the piston member for collecting any fuel 
leaked from the fuel chamber, as well as a drain duct for 



draining such fuel. In such an arrangement, the cham- 
ber remains de-pressurized, which is of advantage in 
assisting the efficient operation of the seal. 
[0007] In preferred embodiments the fuel chamber is 
s fed with fuel from a low pressure fuel line of a fuel feed 
system, via a non-return valve. Preferably, the low pres- 
sure fuel line is provided with a control valve upstream 
of the non-return valve. Preferably, also, the fuel from 
the pump chamber is fed to the engine cylinder via a 
io pressure accumulator. A common accumulator unit may 
be used for two or more cylinders. By these means the 
pump and tappet unit of the invention may readily be 
utilised in systems in which fuel is supplied from a tank 
under low pressure and pumped to the cylinder under 
75 high pressure. 

[0008] Preferably, the body part is provided with a 
pipe element housing the low pressure fuel line, and with 
ducts connecting the pipe element with the fuel cham- 
ber. In addition, the pipe elements of the body parts of 
20 successive pump and lappet units may be connected lo 
each other to provide a uniform low pressure fuel line. 
By connecting the downstream end of the fuel line via a 
constant pressure valve or the like back into the fuel 
tank, the uniform low pressure fuel feed line can advan- 
25 tagcously bo arranged to form a closed loop. 

[0009] The invention will hereinafter be described in 
more detail by way of example only, with reference to 
the accompanying drawings, in which 



30 



35 



40 



45 



Figure 1 is an axial section of an embodiment of 
pump and tappet unit according to the invention, 
with the tappet in its lower position; 

Figure 2 is an axial section of the Figure 1 embod- 
iment, with the tappet in its upper position; 

Figure 3 is an axial section of a modified embodi- 
ment of pump and tappet unit according to the in- 
vention taken along a line corresponding to Line Ill- 
Ill of Figure 1 ; and 

Figure 4 is a schematic representation of a plurality 
of units according to the invention arranged as part 
of a low pressure fuel line of a fuel feed system of 
an engine. 



[0010] In the figures, reference numeral 1 indicates a 
body part of a pump and lappet unit which is mounted 
on an engine, for instance on its so called "console sup- 
so port" (not illustrated) by means of screw bolts 22. Body 
part 1 encloses a tappet member 2 movable against the 
force of a compression spring 6 and to which a roll fol- 
lower 4 is joumallcd by means of a stub shaft 3. Tappet 
member 2 is governed in its axial movement in known 
manner by roll follower 4, which cooperates with a cam 
race 5 of a cam shaft of the engine (not shown). 
[0011] Attached to the tappet member 2 is a tappet 
arm 7, at one end of which a piston member 6 is con- 
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nected to be movable against the force of a compression 
spring 9. A cover element 10, including a fuel chamber 
1 1 , is fixed to the body part 1 by means of screw bolts 
27. The fuel chamber 1 1 is arranged in cooperation with 
the piston member 8 so that the piston member 8 pumps s 
fuel in the direction shown in Figures 1 and 2, from the 
chamber 11 through a non-return valve 15 and a duct 
1 6 either directly or through a pressure accumulator into 
one or more cylinders of the engine (not shown). (It is 
possible either to use pressure accumulators of known to 
type, or, for example, to use accumulators of the type 
described and claimed in the applicants' earlier Europe- 
an Patent No. 99303884.3.) On the other hand fuel is 
led into the chamber 11 through a duct 12 (Figs 1 and 
2), which is connected to a low pressure fuel line (Figs is 
3 and 4), via a control valve 13 and a non-return valve 
1 4. By means of the control valve 1 3 the amount of fuel 
to be fed into the chamber 11 can be controlled and, if 
necessary, the feeding may temporarily be entirely cut 
off. A cylindrical lower pari 10a of the cover element is 20 
shaped so as to retain spring 9 in position. 
[0012] A separate flange member 17, through which 
the tappet arm 7 passes, is fixed to the body part 1 by 
means of screws 35. The flange member 17 is provided 
with one or more lubrication ducts 18, which connect a 25 
ring-like lubricator groove 21 to a lubricator groove 19 
encircling the tappet arm 7. In addition the flange mem- 
ber 17 is provided with a sealing ring 20. Any fuel and/ 
or lubricant accumulating in a chamber 28 located 
above the flange member 1 7 is drained away through a 30 
drain duct 29 (Fig 3). It is thus possible to minimise the 
problem of fuel becoming mixed with the lubricant. 
[0013] With reference specifically to Figures 3 and 4 
the body part 1 is provided with a pipe element la, having 
a duct 23 forming part of a fuel line 32 of a fuel feed 35 
system for the engine. In addition, the fuel feed system 
comprises a low pressure pump 31, which pumps fuel 
from a fuel tank 30 to the pump and tappet units (for the 
sake of simplicity Figure 4 shows only the body parts 1 ), 
and pipes 33 connecting these units to one another *o 
through the pipe elements 1 a. The system also incorpo- 
rates a constant pressure valve or a throttle valve 34, 
through which the fuel line 32 is led back into the fuel 
tank 30. 

[0014] As is apparent from Figure 3, in each pump and is 
tappet unit fuel is led from the duct 23 in the pipe element 
la through ducts 24, 25 and 26 into the duct 12 (sche- 
matically shown in Figures 1 and 2) and inlo the fuel 
chamber 1 1 of the pump. Integration of the pipe element 
la and the separate fuel ducts and lubricator ducts into so 
the body part 1 , which is manufactured as an integral 
item, makes the construction simpler and cheaper and 
results in a compact unit. 

[0015] In the embodiment of Figure 3 the tappet arm 

7 connecting the tappet member 2 to the piston member ss 

8 is somewhat differently constructed from that shown 
in Figs 1 and 2. The tappet arm 7 may include two sep- 
arate pieces, but these form one functional entity due to 



the action of spring 9. 

[0016] The invention is not restricted to the embodi- 
ments shown but several modifications are feasible 
within the scope of the attached claims. 



Claims 

1. An integrated pump and tappet unit for supplying 
fuel to an internal combustion engine, such as a 
large diesel engine, the unit comprising a body part 

(I) enclosing a tappet member (2), whose axial 
movement is governed by movement of a cam sur- 
face provided on a cam shaft or the like; and a piston 
member (8) operationally connected to the tappet 
member (2) and which is arranged to pump fuel un- 
der high pressure from a fuel chamber (11) dis- 
posed within the body part (1), the fuel being fed 
either directly or through a pressure accumulator 
means inlo one or more cylinders of the engine, 
characterized in that the body part (1) is a single 
member housing both said tappet member (2) and 
said fuel chamber (11); and in that the tappet mem- 
ber (2) and the piston member (8) are connected to 
each other by moans of a tappet arm (7), which is 
sealed to a flange member (17) fixed to the body 
part (1), so that fuel from the fuel chamber (11) is 
prevented from coming into contact with the tappet 
member (2). 

2. A pump and tappet unit according to claim 1 , char- 
acterized in that the flange member (1 7) is provided 
with a duct (18) adapted to provide lubrication oil to 
a lubricator groove ( 1 9) in the internal surface of the 
flange member abutting the tappet arm (7). 

3. A pump and tappet unit according to claim 1 or 2, 
characterized in that the flange member (1 7) is pro- 
vided with a sealing ring (20), which is located be- 
tween the lubricator groove (19) and the fuel cham- 
ber (11), adapted to prevent fuel and lubrication oil 
becoming mixed. 

4. A pump and tappet unit according to any one of the 
preceding claims, characterized in that the body 
part (1) includes a chamber (28) located between 
the flange member (17) and the piston member (8) 
for collecting any fuel leaked from the fuel chamber 

(II) , said chamber (23) being provided with a drain 
duct (29). 

5. A pump and tappet unit according to any one of the 
preceding claims, characterized in that the fuel 
chamber (11 ) supplied with fuel from a low pressure 
line (32) of a fuel feed system, via a non-return valve 
(14). 

6. A pump and tappet unit according to claim 5, char- 
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acterized in that the low pressure fuel line (32) is 
provided with a control valve (13) upstream of the 
non-return valve (14). 

A pump and tappet unit according to claim 5 or claim 5 
6, characterized in that the body part (1 ) is provided 
with a pipe element (la), housing the low pressure 
fuel line (32); and ducts (23,24,25^6.12) connect- 
ing the pipe element ( 1 a) with the fuel chamber (11). 

10 

A plurality of pump and tappet units according to 
claim 7, characterized in that the pipe element (la) 
of the body part (1 ) of successive pump and tappet 
units are connected to each other to provide a uni- 
form low pressure fuel line (32). 75 



20 



25 



30 



35 



40 



45 



50 



55 



EP 0 976 926 A2 




5 



EP 0 976 926 A2 




EP 0 976 926 A2 




7 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(88) Date of publication A3: 

28.03.2001 Bulletin 2001/13 

(43) Date of publication A2: 

02.02.2000 Bulletin 2000/05 

(21) Application number: 99305199.4 

(22) Date of filing: 01.07.1999 



(n) EP 0 976 926 A3 

EUROPEAN PATENT APPLICATION 

(51) lntCl7: F02M 59/44 



(84) Designated Contracting States: 


(72) Inventor: Jay, David C. 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


66500 Vahakyrd(FI) 


MC NL PT SE 




Designated Extension States: 


(74) Representative: Manaton, Ross Timothy 


AL LT LV MK RO SI 


JY & GW Johnson, 




Kingsbourne House, 


(30) Priority: 03.07.1998 Fl 981537 


229*231 High Holborn 




London WC1V7DP(GB) 


(71 ) Applicant: Wartslla NSD OY AB 


00530 Helsinki (Fl) 

— « 





CO 

< 

CO 
CM 
CD 

CO 

o> 

O 

CL 
LU 



(54) Integrated pump and tappet unit in a fuel feeding system 

(57) An integrated pump and tappet unit for a fuel 
feeding system of an internal combustion engine, espe- 
cially a large diesel engine. The unit comprises a body 
part (1) enclosing a tappet member (2), whose axial 
movement is governed by movement of a cam shaft, 
and a piston member (8) operationally connected to the 
tappet member and which is arranged to pump fuel un- 
der high pressure from the fuel chamber ( 1 1 ) in the body 
part (1 ) either directly or through a pressure accumulator 
means into one or more cylinders of the engine. The 
body part ( 1 ) is a single member housing both the tappet 
member (2) and the fuel chamber ( 11 ) . The tappet mem- 
ber (2) and the piston member (8) are connected to each 
other by means of a tappet arm (7), which is sealed to 
a flange member (17) fixed to the body part (1 ); so that 
fuel from the fuel chamber ( 1 1 ) is prevented from coming 
into contact with the lappet member (2). 
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